The epidemiology of deaths from volatile substance abuse (VSA) 
Tetrachloroethylene 1, 1, 1-trichloroethylene Bromochlorodifluromethane, propellant 11 and 12 n-butane and isobtane n-butane and isobutane Propane and butane isomers Dichloromethane, toluene 1, 1, 1-trichloroethane, tetrachloroethylene, trichlorethylene White spirit 1,1, 1-trichloroethane Each year in the UK, between 80 and 100 people under the age of 18 years die from volatile substance abuse (VSA). The chief medical officer of the Department of Health in England referred to these deaths as a 'waste of young lives'.' Deaths from VSA are an important cause of death and in this age group represent nearly 5% of all deaths with one in 10 deaths at age 15 being due to VSA.2
Although the epidemiology of VSA has been described for all age groups, no previous report has concentrated specifically on those under 18. This is partly because, until recently, there have not been enough deaths in this age group to carry out a useful epidemiological analysis. Because most of the preventive measures including education and legislation have been directed at reducing deaths in children and young people, an understanding of the epidemiology of deaths in this age group should provide useful insights into aetiology, prevalence, and preventative strategies.
Background to volatile substance abuse The deliberate inhalation ofvolatile substances for recreational purposes is commonly, though somewhat inaccurately, known as 'glue sniffing' or 'solvent abuse'. The term glue sniffing does not do justice to the range of products that are abused or the actual route of inhalation (usually through the mouth rather than sniffed). The term solvent abuse can be criticised on the grounds that some of the products that are inhaled for their intoxicating effects, such as butane, are not solvents. Deaths from volatile substance abuse in those under 18 years: results from a national epidemiological study On inhalation, the substances pass rapidly into the blood from the alveoli. They are preferentially absorbed into fatty stores and the brain. 4 The first effect of inhalation is euphoria and is usually obtained very quickly. Higher doses often lead to less pleasant and more dangerous effects.5 Changes in perception may precede bizarre and frightening hallucinations while ataxia and confusion may lead to accidents.4 Vomiting can also occur, with the risk of asphyxia from inhalation of stomach contents. Sudden death may occur as a result of cardiac arrhythmias. 6 Prevalence studies in secondary schools suggest that between 3-5 and 10% of young people in the UK have experimented with VSA and 0-5-1% are current users. Table 4 shows the deaths attributed to specific products in those under 18 from 1981-90. The largest number of deaths (34.5%/o) were attributed to butane gas cigarette lighter fuels followed by aerosols (26%). The main volatile constituents of cigarette lighter fuel are n-butane and isobutane and of antiperspirants, halon propellants 11 and 12.
There was a highly significant variation is standardised mortality ratios between different countries in the UK with a large excess of deaths in Scotland (table 5). Within England, there was an excess of deaths in the Northern 15 Sixty three deaths (1 1-6%) occurred in children and teenagers who were currently in care or had been in care. In 1990, the death rate from VSA for children in care was four times greater than in the general population. Altogether 65-9% of deaths occurred in Discussion Ascertainment of deaths from VSA using the methods described depends on suspecting the possibility of a connection with these substances, carrying out the necessary toxicological tests, and on recording the connection with solvent on the death certificates. All these processes are susceptible to fashion. Press clippings are dependent on the press being interested in VSA, and information from inquest proceedings is dependent on coroners reporting all cases and carrying out the necessary toxicological tests. However, the ascertainment of deaths is not dependent on a single source and because the same range of methods have been used over the period analysed, it is likely that the effects of such biases on trends are limited. The possibility still exists that by using the methods of ascertainment described, not all VSA deaths will be recorded and this will tend to underestimate the problem. There is no reason to believe, however, that deaths that are not notified are different from the ones included in the database.
All the information was derived from necropsy reports, inquest proceedings, toxicology reports, and death certificates. Certain information derived from inquest proceedings is probably accurate -for example information on parents' occupation and times and place of death -and contains more information than can be obtained from death certificates. Information on issues such as previous history of use will, however, be dependent on what is reported to the coroner, usually by parents.
Deaths from volatile substance abuse in those under 18years: results from a national epidemiological study Many parents are unlikely to admit that their child was a chronic abuser of volatile substances. Certain aspects of the data therefore make it difficult to be certain about the validity of reported events.
Although the data available provide useful information about certain aspects of the epidemiology of VSA, there is very little information about the number of people who abuse volatile substances but who do not die. There is also no information about the case fatality associated with different products. This can only be realistically provided from prospective cohort studies of abusers which would be difficult in view of the small number of deaths. Knowledge of risk factors is therefore limited to information that is available at death.
Death from VSA is one of the leading causes of death in those under 18 There is good evidence quoted in reviews17 that link heroin misuse with social deprivation and unemployment.'8 Studies of variations in mortality in adults between geographical regions in the UK'9 and reviews of the topic20 have suggested that a north-south gradient represents a gradient of adverse social conditions. The large difference in the social class specific mortality rate for VSA in those under 16 between different social classes suggests that this may be due to deprivation and unemployment, which is much worse in the north, and in particular Scotland, than the rest of the UK. Evidence from northern England suggests that unemployment in adults only predicts high levels of drug misuse when associated with easy local availability.2' Because unemployment tends to fall disproportionately on the unskilled worker, the combination of these factors may explain the high rates of death in social class V and in the north. As most of the information is related to adults care should be taken in drawing conclusions from adult studies and applying them to children.
The findings that a large percentage of deaths in those under 18 occur in the presence of others, in public places, in the late afternoon, and in the summer months suggests that VSA is mainly a group activity occurring during the school holidays and after school hours, confirming observations from an anthropological study in north London.22 This finding has implications for preventative strategies because it suggests that although VSA is negatively linked to school activities, school peer groups may have an influence on its practice and prevalence. Health education aimed at schoolchildren and their teachers may help increase the awareness of the dangers of VSA and present initiatives may need to be extended.
Several public health strategies have attempted to reduce deaths from VSA. These have included the introduction of legislation, health education campaigns, and more recently a £1 -2 million advertising campaign aimed at parents. Evaluating the effect of these campaigns is difficult but there is evidence that the introduction of legislation may have restricted the availability of glue and solvent based products but has had no effect on the availability of products such as butane gas lighter refills. 23 It is probably not feasible to eliminate all VSA because in many areas it may be part of the culture of adolescence. 22 We thank Professor Ross Anderson for allowing us to gain access to the register of volatile substance deaths and for advice in the drafting of the article. The register of volatile substance abuse deaths receives financial support from the Department of Health.
Human herpes virus-6 and febrile convulsions
The role of human herpesvirus type 6 (HHV-6) in paediatric disease is currently being defined (see Archivist 1992, p 500). It is known to be the agent of exanthem subitum (roseola infantum) but the clinical manifestations produced by it are wider than that and include meningitis ( 
